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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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GUIDE FOR STORAGE OF CITRUS FRUITS 
0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 3 January 1974, after the draft finalized by the Fruits and 
Vegitables Sectional Committee had been approved by the Agricuhural 
and Food Products Division Council. 

0.2 To ensure fuller utilization of perishable foodstuffs, such as fruits and 
vegetables, they should be preserved under conditions which will keep 
them fit for human consumption over a reasonable period. Storing them 
in refrigerated space ( cold storage ) is an important method of preserva- 
tion. To provide guidelines for the cold storage industry in the country, 
a series of Indian Standard Guides, based on the corresponding ISO 
recommendations, are being issued. It is hoped that these guides which 
describe the pre-storage treatments and optimum storage conditions for 
different fruits and vegetables would help the industry develop on 
scientific hnes, 

0.3 In the preparation of this standard, assistance has been derived from 
the research carried out at the Central Food Technological Research 
Institute, Mysore, and the ISO draft proposal on the subject. 



1. SCOPE 

1.1 This standard describes the pre-storage treatment and the storage 
conditions, with or without refrigeration, for citrus fruits. 

1.1.1 The conditions described in this standard shall apply to the 
following species; 

a) Orange, Citrus sinensis ( L. ) Osbeck; 

b) Mandarin, C. reticulata Blanco; and 

c) Lime, C, aurantifolia ( Christm ) Swingle. 

2. HARVESTING 

2«1 As citrus fruits undergo little change after harvesting, they should be 
picked when they attain optimal maturity. Harvesting may be postponed 
temporarily if weather conditions are likely to affect adversely the keeping 
qualities* 
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2.2 Criteria for Optimal Maturity — Colour of peel is not always an 
indication of maturity; the following criteria may be used to Judge the 
maturity of fruits. 

a) Juice content, expressed as percentage of total mass; 
h) Flavour; 

c) Acidity or the ratio of the soluble solids to anhydrous citric 
acid; and 

d) Specific gravity. 

Note --The values to be adopted lo apply criteria ( b ) and ( c ) mrntionrd 
above depend upon the species and the area of cultivation, 

2.3 Storage Qiualities — Fruits should Ije clean, supple, funi, without 
blemishes (damage caused by picker's nails, insect puncture or bruises ), 
and free from fungal and physiological disorders. They should retain 
their calyces except in damp regions Avherc fruits arc liable to stem end- 
rot. Limes for storage should not have citrus canker. 

2.3.1 Ethylene degreening is not advisable for fruits intended for long 
storage; this treatment hastens physiological dc\'elopment of fruits, thereby 
shortening their keeping time. 

3. PRE -STORAGE TREATMENTS 

3.1 Sorting and Washing — After a preliminary sorting remove leaves, 
trash and defective ones ( such as those tliat arc damaged or strongly 
infected with Phytojnhora ), fruits should l^e washed, ]Meferably by spray- 
ing ^ which reduces the risk of infection), or by watering or soaking. 
They should be rinsed and brushed before the fungicidal treatment. 

3.2 The time gap between harvesting and fungicidal treatment should be 
as less as possible. The fungicidal treatment sliould be cartied out with 
a solution or a suspension of a fungicide, and in the case of phytopthera- 
infected fruits, the treatment may include a heat treatment by dipping 
fruits in a treating solution for 3-5 minutes, at temperature between 
45 and 48°C, for oranges. 

3.2*1 The fungicidal treatment is generally followed by rinsing to ensure 
that the fungicide residues do not exceed the prescribed limits. 

Note 1 — The treatment shall not leave any visible deposits of the fungicide on 
fruits. 

Note 2 — A certain period of exposure to air before wasliing and fungicidal 
treatment renders the skin more supple and less subject to bruising which anight 
result from the subsequent handling. As bruising may lead to rotting, this procedure 
shall only be followed in the case of fruits from areas of production in a dry climate. 
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33 After fungicidal treatment, fruits may be given a ^vax coating to 
replace the natural coating of fruits which is partly or entirely removed 
while washing and brushing. Emulsions of vegetable wax, or paraffin 
waxes should be used for thig purpose. An approved fungicide, such as 
sodium orthophenylphenate, thialcnde^ole and benlote 50, may be mixed 
in the wax. The amount of wax may be increased when long keeping 
time is anticipated. The maximum amount of wax recommended is 
140 mg per kg of fruits, 

3.4 After the fungicidal treatment and wax coating, second sorting and 
sizing is to be done. It shall be carried out very carefully without caus- 
ing any damage to the skin of fruits. 

4. STORAGE 

4.1 Citrus fruits should be put into store immediately after the treatments 
described ^rlier. 

Note - IL is advisable that apples, citrus fruits and onions are stored in separate 
chambers. 

4*1*1 Fruits may be stored unwTapped or wrapped in tissue paper 
( wraps ), which may be impregnated with diphenyl. Wrapping prevents 
(larnaged fruits from spreading contamination, if any, to the neighbouring 
ones. Paper impregnated wath fungicide may be replaced by porous 
substrates impregnated w^ith fvmgicidcs which should be placed between 
layers of fruits. 

4.2 Fruits shall be placed ( in layers or loose ) in wooden or plastic 
containers, or corrugated cardboard cartons. Fruits should be pressed 
lightly to avoid movement during transport, but not so tightly as to cause 
bruising. The lids should press hghtly on fruits, without causing damage 
and the boxes should be handled with care. 

5. STORAGE CONDITIONS 

5.1 Without Refrigeration — Fresh fruits may be stored in well 
ventilated premises at temperature varying from 15 to 1 8*^C for the 

f(3riowing periods: 

Fresh oranges 3 weeks 

Waxed oranges 6 weeks 

Fresh mandarin 2 weeks 

Waxed mandarin 3 weeks 

Fresh limes 5 days 

Waxed limes 2 WTeks 
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5*2 Refrigerated Storage 

5.2.1 Precooling — To ensure longer storage time, fruits should be 
precooled and the following conditions should be applied which should 
reach within a maximum of 3 to 4 days: 

a) Air circulation ratio of 100 to 200; 

b) Relative humidity to be kept as high as possible { 90 to 95 percent ) 
and 

c) Temperature 4 to 8°C. 

5.2.2 Temperature — Storage temperature depends, among other factors, 
on the species, area of production, physiological conditions, ripeness and 
the anticipated keeping time. The recommended temperatures shall be 
as follows: 

Fruit Week Temperature 

Orange 12-16 1 to 2''C 

Mandarin 3-6 5 to 7°G 

Lime, yellow 7 11 to 13°C 

Lime, green 8 11 to IS'^C 

Note 1 — Some species have a lower temperature limit, below which deterioration 
occurs on long keeping. However, if only a short-term storage is required, the limiting 
temperature or even slightly lower temperature may be used to reduce the risk of 
fungal damage. 

Note 2 — -For varieties which are relatively unaffected by cold treatment of 10 to 
12 days, these can be kept at O^C to prevent contamination by fruit flies, 

5.2.3 Relative Humidity — Relative humidity should be maintained 
between 85 and 90 percent throughout the storage period. 

5.2«4 Air Circulation Ratio — Air circulation ratio of 30 to 50 is 
recommended throughout the storage period. 

5.2.5 Air Change — Air change should be continuous at the ratio of one 
to two times per hour depending upon storage temperature, to prevent 
heavy accumulation of carbon dioxide ( of the order of 0*2 to 1 '0 percent ). 
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